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COMPLETE SPECIFICATION 

Process for the Preparation of Aminoalkyl Ethers 



We, Parke, Davis & Company, a Company 
organized under the laws of the United States 
of America, of Foot of Joseph Campau at the 
River, City of Detroit, State of Michigan, 
United States of America, do hereby declare 
the invention for which we pray that a patent 
may be granted to us and the method by 
which it is to be performed, to be particularly 
described in and by the following statement: — 

The present invention relates to a process 
for the preparation of phannaceutfcafly valu- 
able compounds, according to which process 
amino alkyi ethers are farmed with a sym- 
metrically or imsymmetricaUy substituted ter- 
tiary amino group. 

In its broader aspects the invention; con- 
cerns the production of tertiary amino alkyi 
ethers having the formula : 

pheay^ >CH _ 0 _ R _ N< aIg ( p am ^ 1) 



20 by die alkylatian of primary or secondary 
amines having the formula: 
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25 



30 



35 



P^*>CH-0-R-M 



(Formula 2) 



where M is a primary or secondary amino 
group, R is a divalent lower alkyi group and 
Z is a lower alkyi radical or a substituted or 
unsubstkuted phenyl radical The invention 
also concerns the production of primary or 
secondary amines of the general Formula 2 
followed by alkyhtion* thereof to the men- 
tioned tertiary amino alkyi ethers. 

As indicated, the phenyl radical represented 
by Z may be unsubstkuted or ft may be sub- 
stituted by alkoxy groups or by halogen 
atoms, these being not only chlorine but also 
iodine, bromine or fluorine, whereby a certain 
change of the therapeutic effects becomes 



Good yields are obtained if the alkyiation 
Is carried out with formaldehyde or hexa- 

IPrice 3s.6<L\ 



(Formula 3} 



40 



methylene tetramine in the presence of active 
hydrogen, or compounds evolving hydrogen, 
or metals evolving hydrogen, or metal alloys. 
It is obvious that the hydrogen may also be 
obtained ekctrolyticalhr. It is poss&ie, for 
example, for nickel in me form of Raney nickel 45 
or nickel alloys, for example Devarda alloy, 
to be used as metals. Metal hydrides, such 
as Uthiun>magnesium hydride, are also suit- 
able. Finally, the alkyiation may be carried 
out with formaldehyde in the presence of 
formic acid as a smooth reaction*, without the 
formation cf disturbing secondary products. 
By means of these alkyiation methods, there 
are obtained substituted tertiary amino groups 
which contain at least one methyl group. 
Such substituted groups may also be obtained, 
if the alkyiation is carried out with the aid 
of dimethyl sulphate in the presence of 
alkalis. If other diaBqrl sulphates, such as, for 
example, diethyl sulphate, are used instead of 
dimethyl sulphate^ there are obviously ob- 
tained the cxnrespondingly substituted amino 
groups. It is also possible to effect the alkyi- 
ation with the aid of mixtures of diaBcyl 
sulphates, for example, with a mixture of 
dimethyl sulphate, and diethyl sulphate or 
another diethyl sulphate. 

In particular, however, when using these 
working methods, it is possible, by suitable 
regulation of the alkyiation^ to obtain amino 
alkyi ethers with an unsymmetrically substi- 
tuted tertiary amino group. 

The primary or secondary amines cf the 
general Formula 1 2 are obtained in accordance 
with the invention by condensation of z-sub- 
stituted aralkyl halides having the formula 
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60 



65 



70 



75 



with alkali metal salts of aminoalkanols or 
with aminoalkanols in the presence of an acid 
binding- agent; where X represents a halogen- 80 
radical and Z has the aforementioned -signffi- 
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.canee. They may be obtained, for example, The compounds which are obtained may 
from, diphenyl bromoethane and the sodium then be alkylated, for example, in the follow- 
salt of eriianolanw'nr, fag mann er; 

O 

(C S H 5 ) 2 OIO-C = H 1 —NH, + 2HC^ +2HCOOH-> 
<G^CHD-C^U*<g£ +2 CO, + 2H.O. 



^;>CH0-C^ 4 N<<p' +HC<" +HCOOH-+ 

10 gxaio-a^g' +co s +H ,o. 

(C»H e ) 2 CH-0-(CH s ),N<^ s + ^Z§>SO s AlfcaH 

^>CB-a-q W (K«^ + g£zg>so : Aikaii 

gg >CH_0-C 2 H 4 N<^ T ~HS0 4 CH 3 . 

15 It is already known, to produce amine elkyl ring. The mixture is heated for a further two 

oners by reacting secondary or tertiary hours on a water bath, agitated with dilute 

aloohols of the aronnuc-drphadc series or hydrochloric acid and ether! the aqueous solu- 40 

toar reactive derivatives, with ammo aloohols uon, is mixed with caustic soda solution, the 

disubstituted on the nitrogen acorns, or reactive base is taken up in ether, dried with soda the 

20 derivatives of said alcohols. By using these ether is distilled off and the product distilled 

known processes, however, it is not readily in vacuo. 164 g. of the aminoethyl benzhydryl 

possible for ammo alkyl ethers with any desired ether (about 72%) pass over at 150— 153* C 45 

unsymmemcally substituted tertiary amino at 2 mm. M.p. <rf the hydrochloride- 165— 

group to be obtained, as secondary amines sub- 166" C 

25 stituted at any desired manner are only obtam- 227 g. of the aminoethyl benzhydryl ether 

able with, difficulty on a large technical scale, thus obtained are mixed with 255 g of 90°/ 

In accordance with previous knowledge, how- formic acid and 200 g. of 35% aqueous for"- 50 

ever, more especially from a pharmaceutical maldebyde solution are added to this mixture 

point of view, exceptional importance is attri- The mixture is allowed to stand for eight to 

^ t^J^-STf L, v A r ,, • » is h^ted undeTreflux 

lie invention is illustrated by the following for four hours on a water bath; 110 c.c of 



- _ concentrated hydrochloric add are added and 55 

Example 1 me formic add aiid me excess formaldehyde 

« 52 *J* s , odimni m , ad J ed sIowl y to 614 •* dis£aie d ^ The residue is dissolved in 

35 g. of ^ethanolanune and, when the reaction is water, the solution is filtered and mixed with 

completed, die product is mixed slowly with 25 % caustic soda solution. The base is taken 

Z47 g. of diphenyi bromomethane while stir- up in ether and the ether is distilled off after 60 
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4*ying. The product is distilled tn vacuo and. 
there are obtained 200 g. of dimethyl 
ethyl benzhydryl ether (about 80%) with a 
b.p. of 165—167° C at 7 m M.p. of the 

5 hydrochloride 167— 168° C 
Example 2. 
23.0 g. of sodium arc added slowly to a 
solution of 89 g. methyl etfhanolambe in 500 
am toluene while stirring. After the reaction 

10 is congrieted, stirring is continued while 247 g. 
of cUphenyimethyibromide dissolved in 500 
am toluene are added dxopwise and the mix- 
ture is then heated for two hours on a water- 
baths. After cooling the sodium bromide ob- 

15 taaned in the reaction is separated, the base 
is agitated with dilute hydrochloric acid, the 
aqueous solution is mixed with caustic soda 
solution and purified by distillation. 
241 g. of methyl aminoetfayl benzhydryl 

20 ether are sus p ended in 485 xc of 2nrcaustic 
soda solution; and mixed in pardons with 126 
g. of dimethyl sulphate while stirring vigor- 
ously. After the addition is completed, stkring 
is continued for a further half horn? and the 

25 mixture is then heated for hatf en hour on a 
waterbath. It is allowed to cod, the aqueous 
kyer is separated from the ©fly lays', the oil 
is taken up in ether, dried with soda, and the 
ether is distilled off and the product distilled 

30 in vacuo. 217 g. of jS-dimstbyi ammoediyi 
benzhydryl ether (about 85%) are obtained. 
B.p.= 165— 168° C at 7 mm 
Example 3. 
23.0 g. of sodium are added slowly to 61.1 

35 g. of jS-ediarxriamnxs and, when the reaction 
is completed, the product is mixed slowly with 
247 g. of diphenyl bromomethane while stir- 
ring. The mixture is heated for a further two 
hours on a water bath, agitated with dilute 

40 hydrochloric acid and ether, the aqueous solu- 
tion is mixed with caustic soda sedation, the 
base is taken up in ether, dried with soda, the 
ether is distilled off and the product distilled 
in vacuo. 164 g. of the aminoetbyl benzhydryl 

45 ether (about 72%) pass over at 150—153° C 
at 2 mm. MJ. of the hydrochloride: 165— 
166° C 

227 g. of jS-aaninoethyl benzhydryl ether are 
suspended in 984 cc of 2n*caustie soda solu- 

50 tion and 309 g. of diethyl sulphate are added 
while stkring. The mixture is stirred for a 
further half hour, and heated for half sot hour 
on a water bath. After cooling, the ofly layer 
is separated from the aqueous layer, the oil is 

55 taken* up in ether, dried with soda, the ether 
is distilled off and the product distilled in 
vacuo. The /^-diethyl arofnoethyi benzhydryl 
ether distils at 160—165° C. at 2 nan; The 
yield is 232 g. (=82%). 

60 Example 4. 

23 g. of sodium are added slowly to a solu- 
tion of 102 g. n-propyi ethanolamine in 250 
cc benzene while stirring and cooling until the 
sodium has entirely dissolved Then slowly 

65 247 g. of diphenylbromomethane dissolved in 



500 cc benzene are added dropwise, and while 
stirring the mixture is healed under reflux for 
two hours on a water bath. After cooling the 
sodium bromide is separated and the base is 
purified by distillation. 70 

538 g." of /^-propyl amanoethyl benzhydryl 
ether are mixed with 255 g. of 90% formic 
acid and 200 g of 35% aqueous formaldehyde 
solution are added to the mixture. After stand- 
ing for eight to twelve horns, the mixture is 75 
heated for four hours with a fined reflux con- 
denser on a waiter bath, 110 cc of concentrated 
hydrochloric acid are added and formic acid 
and formaldehyde distilled off. The residue is 
treated with water, filtered and the aqueous 80 
solution is mixed with caustic soda solution. 
The base is taken up m ether, dried with sod a, 
the ether k distilled off and die product dis- 
tilled in vacuo. 442 g. of $-f>propykiEtfayl- 
annnoethyl-benzhydryl ether (=78%) with a 85 
txp. = 158—162° C at 4 nm are obtained. 
Example 5. 

116 g of Krbntyi ethanolambe ami 100 g. 
of sodium carbonate axe heated to a tempera- 
ture of 60°^C and added dropwise to 247 g. 90 
of diphei lylhromometiKBDe while stkring. The 
mixture is stirred for a further six hours while 
at the same time the temperature is kept at 
60—80° C After coofog the urKransformed 
sock is separated with sodium bromide, die 95 
base is taken up in ether, agitated with dilute 
hydrochloric aad, separated from the aqueous 
solution by caustic soda solution and purified 
by distillation; 

283 g. of ftifrbutyLanMiw^ 100 
ether are suspended in 485 cc of 2ncansDc 
soda solution and mixed with 154 g. of diethyl 
sulphate while stirring. The mixture is further 
treated as in Example 2 and there are obtained 
258 g. (=83%) of )5^frbiiiyl^fan^diyl- 105 
benzbydryl-ether, b\p.= 145 — 148° C. at 1 
mm 

Example 6. 

The sodium compound is obtained from 
75 g. mono-ethanolamine in 250 cc toluene 110 
and 23 g. sodium To this sodium compound 
a solution of 227 g isobutyl-phenyi-methyl- 
bromide in 250 cc. toluene added under reflux 
whik keeping the temperature at 80° C. At 
this same temperature die mixture is stirred 115 
fcr a further two hours, the sodium bromide 
is separated, the toluene is distilled off, and the 
base distilled in vacuo. 

207 g. of this P - aminoethyi - (isobutyl- 
benzyi) ether are suspended in 984 cc of 2n- 120 
NaOH and 252 g. of dimethyl sulphate are 
added while stirring vigorously. Having 
finished this addition, the solution, is stirred 
for a further hour, heated for half an hour on 
a water-bath, left to cool, the aqueous layer is 125 
separated from the oily layer, the oil is taken 
up in ether, dried, and the ether is distilled off 
and the product distilled in vacuo. i?-dimethyi- 
amiiK>ethyl-(isobt£ty&enzyl) ether, is obtained, 
b.p. = 162° C. at 10 mm. 130 



4 
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Example 7. 
22.7 g. of y3-aminoethyi benzhydryl ether 
obtained in accordance with the method des- 
cribed under Example 1 above are dissolved in 

5 200 cc of ethyl alcohol and 1 g. of anhydrous 
sodium acetate, 25 cc of 35% aqueous formal- 
dehyde and 58 g. of Ransy nickel catalyst are 
added The mixture is shaken in an Adams 
hydrogenation apparatus under approximately 

10 3 atmospheres of initial hydrogen pressure 
until the theoretical quantity of hydrogen is 
absorbed- The catalyst is filtered off and the 
alcohol and excess formaldehyde are removed 
by distillation. The residue is dissolved in 

15 ether, the ether solution is washed with water 
and dried with, potassium carbonate. The ether 
is removed by distillation and the desired pro- 
duct^ /2-dimethyl-ammoethyi benzhydryl ether, 
is obtained from the residual mixture by distfl- 

20 Iatioa m vacuo; Up* equals 165—167* C at 
7 mm., yield 80%. 

Example 8. 
135 g. of ^-propylaminoethyi benzhydryl 
eafaer prepared in accordance with the method 

25 described in Example 4 above are dissolved in 
500 cc of ethane! and 5 g. of anhydrous 
sodium aoetal^ 85 cc of 35% aqueous formal- 
dehyde and 200 g. of Raney nickel catalyst 
axe added The mixture is shaken in an Adams 

30 hydrogenation apparatus under approximately 
3 atmospheres of initial hydrogen pressure 
until the theoretical quantity of hydrogen is 
absorbed Hie catalyst is removal by filtration 
and the alcohol and excess formaldehyde are 

35 removed by distillation. The residue is dis- 
solved in ether, and the ether solution is 
washed with water and dried with potassium 
carbonate. The ether is removed by distillation 
and the desired product, ^-n-propyl-methyl- 

40 ammcethyl benzhydryl ether, is obtained, from 
the residual mixture by in vacuo; 

b.p. equals 158— 162' C at 4 mm., yield 
90%. . 
Throughout this Specification and in the 

45 appended claims, the term "lower" used in 
certain radicals, denotes a radical containing 
one to five carbon atoms. 
What we dainr is: — 

1. Process for the production of tertiary 
50 amino alkyl ethers having the general formula 

P hra 5>CH-0-R-N<g 

wherein primary or secondary amines having 
the general formula, 

Phen^>CH— O-R—M 
55 are reacted with a lower alkylating agent; 



where M is a primary or secondary amino 
groups R is a divalent lower alkyl group and 
Z is a phenyl, substituted phenyl or lower alkyl 
group. 

2 Process as claimed in Claim 1 wherein 60 
the alkyhtion is effected with formaldehyde in 
the presence of formic acid. 

3. Process as claimed in claim 1 wherein 
die alkylarion is effected with the aid of a 
dialkyi sulphate or a mixture of dialkyl sul- 65 
phates in alkali medium. 

4. Process as claimed in Claim 3 wherein 
the dialkyl sulphate is dimethyl or diethyl 
sulphate. 

5. Process as daimed in Qaim 1 wherein 70 
the alkylation of the amino group is carried 
out with formaldehyde or hexamethylene 
tetramine in the presence of active hydrogen 

or a compound evolving hydrogen or a metal 
evolving hydrogen or a metal alloy . 75 

6. Process as claimed in Claims 1 and 5 
wherein the hydrogen is evolved from a metal 
hydride* 

7. Process as claimed in Claims 1 and 5 
wherein the hydrogen is evolved by nickel, for 80 
example, Raney nickel, or metal alloys, such 

as Devarda alloy. 

8. Process as claimed in any of the preceding 
claims wherein the amine starting material is 

a primary or secondary aminoalkyl benzhydryl 85 
ether. 

9. Process for the production of tertiary 
amino alkyl ethers as daimed in any of the 
preceding claims wherein the primary or 
secondary amines are produced by condensa- 90 
tion of x-substituted aralkyi halides having the 
formula 

P h€D £>CH-X 

with alkali metal salts of aminoalkanols or the 
aminoalkanols in the presence of add binding 95 
agents; where X represents a halogen radical 
and Z is a phenyl, substituted phenyl or lower 
alkyl group. 

10. Process for preparing tertiary amino 
alkyl ethers substantially as hereinbefore des- 100 
cribed with reference to any of the specific 



1L Tertiary amino alkyl ethers whenever 
prepared or produced by the process claimed 
in any of the preceding claims. 105 

12. Process as claimed in Qaim 1 wherein 
the amino alkyl ethers are converted to salts 
thereof. 

HASELTINE, LAKE & CO., 
28, Southampton Buildings, Chancery Lane, 
W.C2. 
Agents for the Applicants. 
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